~ SECTION 02200
EARTHWORK

PART 1 ("ENEI{AL

1.01 SCOPE

| _A:

,The Contractm shall furnish all labor, matcnals tools, supervmon tlanspmtatlon

and installation equipment necessary to pe1f01m all related W01k as spemﬁed

f .herem as shown on the Drawmgs

‘ ‘The work of t}ns Sectlon shall include, but not necessauly be llrmted to
- .excavating, separating; hauling, stockplhng, backfilling, compacting and: gladmg

of soils. The work of this Section may pertain in whole or it part to construction

) ‘of the following: subgrade preparation, embankment fill placement, final cover .

‘ isystem constmctlon dlalnage structures and channels and general SIte gladlng

The Contractor is adv1sed that related sections contain additional detalled
specifications and testing requirements for the various layers of the landfill cap

and diamage structures to be installed and constructed under this pr 0_]601

The Con‘rractm shall conform to the dimensions, lines and grades | 1nd10ated on the
Dlawmgs

Excavatlons into the landfill may create hazardous conditions due to the presence

-of methane gas and other organic compounds. The Contractor shall be

responsible for continuously monitoring conditions associated with the excavation
and shall employ appropriate health and safety protocol for the protection of the

_Contractor's employces and all subcontractors. The Contractor shall implement

all applicable provisions of his Health and Safety Plan as required under Sectlon
01036 of these specifications,

1.02 RELATED SECTIONS

T m U N oW

G‘.

| .Sectlon 02210 Sand

S;:ctmn 02220-— :Rlprap

‘Section 02240 —:Drainége Structures

Section 02390 - Topsoil and Seed
Section 02500 - TIDPE Geomembrane Lincr

Section 02396 - Geotextile Filter Fabrics

Sectlon 02715 - Corrugated Polyethylene Pipe -

1.03 PROTECTION
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:The Con‘uaetor shall protect trees, shrubs, lawns and other featu1es zemammg as

. partof ﬁnal landscapmg

“The Contract(n Shall pl otect benchmarks, survey markers, fences roads
~ sidewalks, paving, curbs and other existing structures from damage due to the

Contraetor $ activities.

The Contlactor shall repan damage caused by the construction operatlons at his-

- .cost.

fElosron contlol must be mamtamed Erosion contloI measures sha!I be :

implemented in conformance with the minimum guidelines presented on the :

: :Drawmgs These controls include, but are not limited to the installation and
" -maintenance of haybales and silt fence al the perimeter of the landfill along the

northerly easterly and westerly perimeter of the landfill and at the area

'downgradient of the Venal pool storm water discharge structure.

1.04 RFFERENCES

November

010

Latest version of American Society for Testing and Materials (ASTM) Standards:

Ef. - ASTM D 422 Standard Test Method for Particle- Slze Analysrs of
; : . ~ Soils o : S

2 -AS'I%"M D 698 . Test Method for Laboratory Compactioh
P : Characteristics of Soil Using Standard Effort.

3 ‘ASTM D 1556  Standard Test Method for Density and Unit Weight
- of Soil In Place By the Sand-Cone Method.

4, ASTM D 1557 Test Method for Laboratory Compaction
P Characteristics of Soil Using Modified Effort

5. ASTM D216 Standald Test Method for Laboratory
- : : , Determination of Water (Mmsture) Content of Soﬂ
‘and Rock. :

6 . ASTM D 2487, ~ Standard Classification of Soils for Engineering
' o ' Purposes (Unified Soil Classification System).

7 f 'ASTM D 2922 Standard Test Methods for Density of Soll and Soil-

Aggregate In Place By Nuclear Methods (Shallow
Depth).

8. ASTM D 2937 Standard Test Method for Densrty of Soil In Piace
: By the Drive-Cylinder Method.

9 ASTM D 3017 - Standard Test Method for Water Cohteﬁt of Soil

and Rock In Place By Nuclear Mcthods (ShalIow
Depth). : _ }
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10.  ASTMD4220  Standard Practices for Preserving and Tlanspmtmg
oD © Soil Samples. S

11.° ASTMD 4318 'Standaud Test Method for Liquid Lumt P]astlc '
S : - Limit, and Plasticity Index of Soxls

1. 05 EXISTING UTILITIES STRUCTURES AND FACILITIES

November 2010

E ‘The locatlons of ex1st1ng underground stluctmes as shown on the Drangs are -
.approximate only and are shown only for the convenience of the Contractor, who

must verify the information to his own satisfaction. The Owner disclaims any

* ‘responsibility for the accuracy or completeness of the information shown on the
‘Drawings with regard to existing underground utilities or structures, and the

Contractor shall-not be entitled to any additional compensation because of

’ _maccmacy or mcompleteness of such mformatmn

Should uncharted, or mcmrectly charted, piping or other utilities be encountered
during excavation, the Contractor shall inform the Owner of such piping or utility
immediately. The Contractor shall make modifications as approved by the

Owner.

The Cont1act01 shall be held responsible for the cost of repairing all ufilities,

structures and subsurface drains which become damaged due to his construction
operations, whether or not they appear on the Drawings. The notification of all
utility companies before the start of work and the locating of under gmund

structures which may be encountered during the course of construction are the

responsibilities of the Contractor. All costs, 1nc]ud1ng the costs of services of
representatives of the affected utilitics, incurred in such location opelatlons shall
be mcluded in the work to.be done under this Contract.

Fulmsh all the necessary equipment and assume the entire cost of’ handling any
water from storm, surface and flood flows which may be encountered ‘at any time
during construction of the work. The manner of providing for these flows shall
meet with the approval of the Owner, and the entire cost of said work shalI be.
mcluded in the work to be done under this Contlact

Should it become necessaiy to permanently or tempm arily move any condmts
pipes, wires or structures in order to permit the Contractor to execute the work,
the Contractor shall notify the Owner of the location and circumstances, and shall
cease work if necessary, until satisfactory arrangements have been made by the
owners of said obstructions to properly care for the same. No claims for damages
shall bé allowed on account of any delay occasioned thereby. The entire cost of

‘the changes or temporary 1emoval shall be included in the work to be done under

this Con‘aact

The Contractor shall, at his own expense, shore up and protect any poles, or other
pubhc or private str uctares which may be encountered or endangered in the
prosecution of the work, and that may not be otherwise provided for, and he shall
repair and make. good any damages caused to any such property by reason of his
operatlons All ex1st1ng structures which due to the plOSCCUfIOll of the work are
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1.06

1.07

1.08

1.09

removed shall be replaced by the Contractor. No extra payment will be made for
said work or matenal _ ,

SUBMITTALS

: A The Contlactm shall submlt to the Owner the required mfcn mation and samples

for all proposed fill materials a‘minimum of 14 days prior to delivery of the .
material to the Site, unless otherwise approved by the Owner. oL

: SOURCE QUALITY CONTROL

:A_.i : AH fill and backﬁll matenals shall be procured from off site soufces unless

otherwise approved or.allowed in these specifications. Approval of materials will
'be based on tests performed by the Contractor's independent testing laboratory.

B. Testing laboratory wiIl determine maximum dry density and optimum water
content of fills in accordance with ASTM D 1557, Provide samples of each fill
material from proposed source of supply. Allow sufficient time for testing and
evaluation of results before material is needed. Submit samples from alternate
sou1ce(s) lf required. :

: PRODUCT DELIV"ERY AND HANDLING

A. Handhng Materials: Keep public roads clear of all spillage ﬁom trucks haulmg
earthwork materials either from or to project site,

SUB- GRADE SOIL TESTING REQUIREMENTS
CAL CONTRACTOR shall retain the services of a qualified geotechmcal labmatory to

conduct quality control/assurance tests on samples of Subgrade Layex Soil.

,CONTRACTOR shall conduct a minimum of one grain size test (ASTM D422) on
a representative sample of éach source of Subgrade Layer Soil. This testing shall be
conducted prior to the delivery of Subgrade Layer Soil to the p10] ect s1te

CONTRACTOR shall conduct shear tests (ASTM D-5321) to determme the strength
of the interface between each source of the Subgrade Layer Soil and a sample of the
geomembrane to be used for the project. Fach test shall determine interface strength at
normal stresses of 0.5 pound per square inch (psi), 2 psi and 4 psi.. Additional testing
shall be required if the Subgrade Layer Soil source has changed of the characteristics
‘of the source have changed, Additional samples shall be collected and tested if the
material does not meet specifications as of Part 2.01 of this Section at no cost to the
OWNER, The CONTRACTOR shall conduct direct shear tests (ASTM D-3080) to
determine the internal shear strength of the sub-grade materials. Each test shall
determine internal strength at normal stresses of 0.5 pound per square inch (psi), 2 psi
and 4 psi. .

CONTRACTOR shall conduct hydrauhc conduc‘aVlty testing of thc subgrade
mateual ata ﬁequency of 1 test/3000 cubic yards.
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1.10

J OB CONDITIONS .

ContIactor shall examine. the site prior to submlttmg hls Bid, takmg into
consideration all conditions that niay affect his work. The Owner: WIH not agsume

: 1espon31b1hty for vauatlons of subsoil quality of conditions.

'5 'Conhactm shall bamcade opcn excavations occuumg as part of thts w01k and shall
P post and opeiate wammg hghts as recommended by authormes havmg jUI isdiction.

'Contlactm shall protect structures, utilities, sidewalks, pavements and other

facilities, not designated to be demolished, from damage caused by settlement, lateral

" ‘movethent,” undermining, washout and othef hazards CIeated by earthwmk

0pe1 ations.’

PART2?PRODUCTS':

2.01
A,

2.02

2.03

November 20

{0

GENERAL

This section specifies those classes of soils most commonly used or encountered in
carth work construction. The Contractor shall use or furnish such types as are called
f01 on the Drawings and/or in the Specifications.

SELECT GRANULAR FILL

Select granular fill shall be natural mineral soil consisting of durable granular

‘aggregates. The gradation. of the soil shall conform to the limits speczﬁed below.

The mateual shall be obtalned from approved sources.

1 Granuiar F1]1 Clean granular fill for use under footings and slabs on-grade,
. subbase or and elsewhere as specified or indicated shall confmm to the
followmg gradation requirements:

Sguale Sieve Size _ Percen:t Finer By Weight
| o : Borrow Subérade Botrow

6-inch ' 100 -
3-inch -- 100
2-inch 90-100 -
1 Y-inch ) -- 70-100
Ya-inch : -~ 50-85
No. 4 S 20to 65 ' 30-60
No 200 - Oto 12 0-10

Excavated material falling within the above requirements may be stored in
segregated stockpiles for use as granular fill. o

PIPE BEDDING MATERIAL
©02200-5




2.04 -
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Fine Gravel Bedding: Clean gravel for pipe bedding and elsewhere as specnﬁed or
indicated shall conform to the following gradations requirements:

Square Sieve Size Percent Finer By Weight

3/4-inch - 100

3/8-inch 4010 85

No. 4 15 to 60

No. 10 0to 20 _

No. 200 -~ 5 maximum
' VPROCESSED AGGREGATES

' 'Pmcessed agglegates shall be obtained or ploduced from app1oved sources and shall

cons:st ‘of g1anula1 mmelal soils having gladatlons as spectfied below

11 ashed Sand

Sleve Size - Percent Finer by Weight
3/8-inch 100

No. 4 70 to 100

No. 200 Qtos

2. Cr,u_shed Stone

Percent Finer by Weight

Peasténe Grad. A Grad. B Grad. C Grad. D
7 (/4" (3/4™) (1-1/4") (1-1/2"
6inch - - 95 - 100
3-inch - - --- S 10-30
2-inch - - e 100 -
1-1/2-inch ~ »-- . 100 95-100 -
1-1/4-inch - - 85-100 - T e
1-inch - 100 35-70
"3/4-inch, - 90 - 100 10 - 40 0-25 S A
1/2-inch 100 10-50 0-8 ) - o
3/8-inch 85-1060 0-20 —um - : —
No. 4 20-50 0-5 - ‘ --- <10
No. 8 0-15
No. 16 0-5 -
a F or crushed gravel, at least 50 percent of the ma‘fenals rctamed on the 1-

1nch SIeve shall have a fractured face,
3, Screened or Crushed Gravel

Sieve Size Percent Finer by Weight

Type A | Type B Type C-
02200-6




2.05

Aggr. Agpr, CAger.
2inch 451070 35075

No. 4 . 301055 251060 25t0 70"
No. 40 (to 20 0 to 30 ‘0to 30 :
No 200 o Oto5 Oto 5 Qo5 -
) a 2 Type A agglegates for base shall not contain paltICIes of xock whlch

Wlll not pass the 2-inch square mesh sieve,

e b. Type B agglegate for base shall not contain part1clcs of 1ock Wthh ;

Wl]l not pass the 4-inch square mesh sieve.

c. Typc C aggregate for base shall not contain particles.of 10ck Wlnch |
o will not pass the 6-inch square mesh.sieve. .

- :PROCESSED RIICYCLED MATERIALS

Processed recycled materials shall consist of hard, durable angular shaped
materials which are the product of the primary crushing of asphalt, brick and
concrete. Rounded materials, boulders or soft stone or irregulatly thin slabs will
not be acceptable. The processed recycled materials shall be free from

‘overburden, spoil, organic material, metals, plastics or other dclctenous debris

and shall meet the foﬂowmg glddatlon requirements:

‘Size of paxtgcles_ ? Passing Percentage
8 Tn. ©95-100

4.in. 0-25

2-172 I U

PART 3 - EXECUTION

3.01 PREPARATION

A

B.

D.

November 2010

Remiove all unsuitable material including topsoil, fill, organic soils and waste
w1th1n areas upon which granular fill is to be placed.

In cross country-areas within which excavations are to be made,.cover matenal
Joam and topsoil shall be calefully removed and separately stored to be used
again as directed. :

-The Contractor shall make excavations in such t rnannel and to such w1dths as will

give suitable room for building the structures or laying and joining pipe; shall
furnish and place all sheeting, bracing, and supports; shall do all pumping, and
draining; and shall render the bottom of the excavation firm and dry and in all
respects acceptable.

In no case shall the earth be plowed, scraped, or dug by machinery so near to the
finished grade at the bottom of the excavation as to result in disturbance of
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material below said grade. All loose material shall be removed from the bottom
of the excavation so that the bottom shall be in an undisturbed condition.: If

- removal of the loose material results in excavation beyond the limits shown on the
- ‘Drawings and over excavation has not been ordered, the restoration of the -

3.02

excavation to g1ade shall be done at no addltxonal cost to the Ownm

LANDFILL SURFACE PREPARATION

Thc Cdnuactm shall conduet landfill surface preparation with the' intent of

=ut1hzmg existing cover soils as much as possible. Select granular fill provided by
. -the Owner will be used to bring areas to grade, as directed by the Owner. Organic

or vegetatwe support soils shall be striped from the landfill su1face and stockpﬂcd

! oon 51te in a location dnected by the Owner.

rThe ‘Contractor shall not damage the existing faCﬂerS and shall Iepazr all damage

to them in accordance with the specifications.

The Con’nactoz shall rough grade the landfill cap subgrade surface and adjacent
areas to required levels, profiles, contours and elevations ready for ﬁmsh
subgmdmg .

‘Grading shall be done by bulldozer or othm appropriate means. A1cas adjacent to
structures and other areas unaccesmble to heavy grading equipment shalI be

graded by hand.

The landfill surface, including sideslopes of the existing landfill areasshall be

fine graded.to a smooth and uniform surface free from depressions and high spots

conforming generally to the slopes indicated on the Drawings. The surface shall
then be thoroughly compacted. Landfill surface compaction shall be provided by
a minimum of four complete passes of a 10 ton vibratory smooth compaction

_equlpment t1avehng ata speed of not greater than 5 miles per hou1

'Upon completion of vibratory compaction the prepared area shall be rolled

smooth frr ce of ruts and depressions to a dense and uniform surface.”

The pwpaled tandfill surface shall be proof rolled in order to demonstlate that the

' ‘compactlon effort has been successful and that no soft spots remain.

H.-

November 2010

Proof rolling shall be conducted by the Contractor utilizing an articulated dump
truck or equivalent which has been loaded to max1mum capacity with, soﬂs

'matel ial, (total Welght 60 tons =),

Proof rolling shall be conducted in the presence of the CQA Consultant. The
intent of the proof roll is to identify soft or yielding areas w1thm the existing .
landfill surface areas. .~ .

Should the Owner determine that soft spots or yielding areas remain after the
compaction effort is completed, corrective measures shall be taken. These
measures shall include the excavation of the yielding materials and backﬁll and
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compaction with gravel borrow soils to suitable subgrade elevations. The
affected area shall be re-tested to ensure adequate stabilization. -

K. The honzontal and vcltlcal extent of all excavatlon shall be detelmmcd by the
o Owner ' : : : o

3.03 EXCAVATION NEAR EXISTING STRUC'I URES

AL j' ‘Attentlon is dnected to the fact that thc1e are exzstmg pipes, d1a1ns and othei
~ " utilities in certain locations. An attempt has been made to locate all utilities on
the drawings, but the completeness or accuracy of the information given is not
guaranteed. ‘Where such structures are not to be demolished, unless otherwise
-approved by‘the: Owner excavatlon work shall be conducted in acccndcmce with
this sectlon : :

B. As the excavation appr oaches pipe, conduits, or other underground structures,
digging by machinery shall be discontinued and the cxcavation shall be done by
means of hand tools, as required. Such manual excavation when incidental to
normal-excavation shall be included in the work to be done under items involving
normal excavation.

C. Where determination of the exact location of a pipe or other underground
' structure is necessary for doing the work properly, the Contractor may be required
to excavate test pits to.determine such locations. When such test pits may be
propeﬂy considered as incidental to other excavation, the Contractor shall receive
no additional compensation, the work being understood to be included as a part of
the excavation.

3.04 PROTECTION OF PROPERTY .

Al All suifaces which have been injured by the Contractor's operations, shall be
‘réstored to a condition at least equal to that in which they were found lmmedla‘[ely
before work was begun. Suitable materials and methods shall be used f01 such
1est0rat10n »

3.05 PROT ECTION OF EXISTING STRUCTURES

A. All existing pipes, poles, wires, fences, curbings, property line markers, perimeter
gas ventilation trenches, monitoring wells and other structures not demgna’fed for
demolition, unless otherwxse approved by the Owner, which the Ownér decides
must be plescwed in place without being lempmauly or permanently relocated,.
shall be carefully supported ahd protected from injury by the Contractor.” Should
such items be injured, they shall be restored by the Contractor, without
compensation therefore, to at least as good of a condition as that i in Wthh they
were found 1mmedlately before the work was begun.

3.06 CARE AND RESTORATION OF PROPERTY

A. The iCon‘[rai:'tor shall enclose the trunks of trees Edjacen‘[ to his work and not to be
cut, with substantial wooden boxes of such height as may be necessary to protect
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them from injury from piled material, from equipment, from his oper -ations, or
otherwise due to his work. Excavatmg machinery and cranes shall be,of su1table

‘type and be operated with care to prevent injury: to trees not to be cut and

pamculally to ovelhangmg branches and hmbs

. .Blanches l:mbs, and 1oots shall not be cut except by pemnssmn of ‘{he Ownet, _
- .All cutting shall: be smoothly and neatly done without splitting or crushing. In

case of cutting or unavoidable injury to branches, limbs, and trunks of trees, the
cut or injured portions shall be neatly trimmed a_nd covered With an apphcation of
graftmg wax or free heahng paint as duected :

:Cultlvated hedges shrubs, and plants wh1ch might be 1nJured by 1he Contr actm s

operations shall be pmtected by suitable means or shall be dug up, balled:and
temporarily replanted and maintained. After the construction Opela‘aons have-

~ been substantially complete they shall be replanted in their original positions and

-- .cared for until growth is re-established. If cultivated hedges, shrubs, and plants

3.07

Novernber 2010

are injured to such a degreé as to affect their growth or diminish their beauty or
usefulness, they shall be replaced by items of kind and quality at least equal to the
kind and quallty existing at the start of the work.

On paved surfaces the Contractor shall not use or operate tractors, bulldozers, or
other power-operated equipment the treads or wheels of which are so shaped as to
cut or othex wise mjme such surfaces.

All su1faces which have been injured by the Contractor's operations shall be |

réstored to a condition at least equal to that in which they were found immediately
before work was begun. Suitable materials and methods shall be used for such
1est0rat10n

The 'res‘toratlon of existing property and structures shall be deneia's promptly as

| "p;racticgble and shall not be left until the end of the construction period.
SHEETING AND BRACING ‘

'The Con’uactm shall firnish, put in place, and mamtam sheetmg, blacmg, etc., as

may be necessary to support the sides of the excavation and to prevent any
movement of earth which could in anyway diminish the width of the ¢xcavation
to less than that necessary for safe and proper construction, or could otherwise
injure or endanger adjacent structures or human life. If the Owner is of the
opinjorn that at any point sufficient or proper supports have not been pr ovided, he
mayor der addltxonal supports put in at the expense of the Contractor.:

The Contractor shall leave in place to be embedded in the backfill, or concrete all
sklleetlng, braelng, etc., m which the Owner may. direct him in writing to leave in
place. .

The Owner may direct that timber used for sheeting and bracing may be cut off at

- any specrﬁed clevation.

_Whe_rever possible, sheetlrig shall be driven ahead of the excavation to avoid loss
of material from behind the sheeting. If'it is necessary to excavate below the
sheeting, care shall be taken to avoid trimming behind the face along which the
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. 3.08

sheetmg shall be driven, Care shall be taken fo prevent voids outside the
sheeting; but, if voids are f01med they shall be ﬁlled 1mmedlate1y wﬂh sand and

: compacted

AH sheetmg and bldcmg not to be left in place shall be calefully lemoved in such

* njanner as to not endanger the construction or other structures. All voidscaused
" or left by the withdrawal of sheeting shall be backfilled 1mmed1ately w1th
' -appmved matenal and: compacted ,

‘The right of the Owne1 to order sheeting and blacmg left in place shall not be
~ construed as creating any obligation on his part to issue such orders; and his
+ failure to exercise his right.to-do so shall not relieve the Contractor ﬁom liability

for damages to persons or property occurring from or upon the work as atesult of
negligence or other causes growing out of the Contractor's failure to leave in . -

i ‘place sufficient Sheetmg and biacmg to prevent any caving or movmg of the
: ground _ B :

FRENCH EXCAVAT!ON

Trench excavation, backfill and compaction shall be conducted in genelal
accordance with these specifications and the Drawings.

Trenches shall be excavated to such depths as will permit the pipe to be laid at the

elevatzons slopes or depths of cover indicated on the drawings.:

Where pipe is to be laid in crushed stone bedding or concrete cradle, the trench
may be excavated by machinery to, or to just below the designated subglade,
provided that the material remaining at the bottom of the t1ench Iernams '
undlstmbed -

Where plpe is to be laid directly on the trench bottom, the lower part of the trench
in carth shall not be excavated to subgrade by machinery, but just before the pipe
is to'be placed, the last of the material to be excavated shall be lemoved by hand

:tools to form a flat or shaped bottom, true to grade, so that the pipe will have a

upiform bearing and support on ﬁrm and undisturbed material between joints
except for limited areas where the use of pipe slings may have dlstulbed the
bottonl

3.09 TRENCH EXCAVATION IN FILL

A.

If plpe is o be laid in embankments or other recently filled material, the material

- shall first be placed to the top of the fill or to a height of at least | foot above the

top of the pipe whichever is the lesser. Particular care shall be taken to ensure
maximum consolidation of material under the pipe location. The pipe trench shall
be excavated as though in undisturbed material. Material under the pipe location

shall be compacted to 90 percent maximum density according to ASTM DI557,

Method C.

3.10 WIDTH OF TRENCH

A.

November 201

Plpe trenches shall be made as narrow as pr acticable and shaH not be w1dened by
scrapmg or loosening materials from the sides. Every effort shall be made to keep
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, B .

: _the sides of the trenches ﬁnn and undisturbed untﬁ backﬁllmg has been :

completed and consohdated

Trenches shali be excavated with approximately vertical sides between the

:elevatlon of the center of the pipe and elevation] foot above the top: of the plpe

3.1 EARTH EXCAVATION AND BACKFILL BELOW NORMAL GRADE _

If in the oplmon of the Owner; existing material below trench grade i is unsuxtab!e
f01 propeﬂy placing bedding matenal and laying pipe, the Contractor will -
‘excavate and remove unsuitable material to the required width and depth and -
1eplace it with granular fill-as directed by the Owne1 ‘ -

3.12 UNAU r HORIZED EXCAVATION

A.

If the bottom of any excavatlon is taken out beyond the lirmts mdlcated or
piescribed, the resulting void shall be backfilled at the Contractor's expense with
thomughly compacted specified borrow for pipeline not having a concrete
encasement or cradle, For concrete structures and pipelines having concrete

‘encasement or cradle, the void shall be filled with concrete with-a minimum -
. compressive strength of 3000 psi.

3.13 COMPACTION REQUIREMENTS

A,

B.,

‘The 1equncrnents for compact10n of backfill shall conform to the followmg

gmdehnes based on ASTM DI557 Method C:

. . Percent
" Location ' Magximum Density

‘Below pipe midline =~ | .92
-Above pipe midline . 92
Below pipe in embankments .92
Below pavement (uppeér 3 feet) 95
Embankments - : 95
Adjacent to structures 62
Below structures _ 95
Landﬁll Liner Subgrade . - .90

,T:he .Ownel reserves the right to perform additioinal tests on any area.

3.14 STRUCTURAL EXCAVATION |

A.

November 2010

Excavate areas to the elevation indicated on Drawings or as may be required for

‘the Contractor's selected equipment. Extend excavations a sufficient distance
- from structures to allow for placement and removal of forms, 1nstallat10n of

ser V1ces and inspection,

Slope sides of excavation maximum of 45 degrees from horlzontal except
adjacent to existing siructm es,
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G.é

Final excavations shall be hand trimmed. Do not disturb soil below final

_excavauon grades

| fExcavann shall not mteifew with normal 45 degree bearing splay of

founda‘uons

'Pmof roll entne e‘icavatmn

i :Remove soft areas of excavation d1scoveled dunng proof 1ollmg and backﬁll w1th
rgxanulzu fill as specified.

‘Backfill excavation to 1equ1red subgrade with smtable excavated matenals or-
: glanulal ﬁll as speczﬁed :

3.15 BACKFILLING

A.’-

-In genelal and unless other material is 1nd1cated on the D1aw1ngs or spcc1ﬁed or
.classified a$ unsuitable material by the Owner, excavated material removed in the

course of the construction excavation shall be sultable material for backfilling
trenches, waste removal areas, or filling to final subgrades.

‘Care shall be exercised in placing {ill adjacent to piers, walls, grade beams,

footings, and other structures to prevent lateral movement. Fill on opposite sides
of such items shall be kept at approximately the same elevation to prevent an
unbalanced earth pressure, and shoring shall be used as necessary., Foundation
walls and footings will not-withstand unbalanced earth or equipment loadings.

Fioien material shall not be placed in the backfill nor shall backfill be placed
upon frozen material. Previously frozen material shall be removed or shall be
otherwise treated as requiréd, before new backfill is placed.

All backﬁll shall be compacted to the specified percent of maximum densxty at

0pt1mum mozstme as determined by ASTM DI557.

Prev10usly placed or new materials shall be moistened by sprinkling, 1f requned
t0 ensure proper bond and compaction. No compacting shall be done when the
material is too wet, from either rain or too great an application of watér, to

‘compact it plopeﬂy, at such times the work shall be suspended until the

previously placed and new materials have dried out sufficiently | to permit proper
compacnon or such other p1ecaut10ns, shall be taken as may be nccessauy to

'obtam proper compacnon

Matenal used for backfilling trenches or around structures shall be br ought up o
the grades as indicated on the drawings.

3.16 BACKF ILLING PIPE TRENCHES

A,
B.

November 2010

As soon as practicable after pipes have been laid, backfilling shall be stazted.
Pipeline cover shall be as indicated on the Drawings or directed by Owner.

Pipe beddmg shall be placed with hand shovel up to a level of 12- inches above
the top of pipe. Thls area of backfill is conmdewd the zone around plpe and shall
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bé thoroughly compacted before the remainder of the trench is backfilled:
Compaction of the zone around pipe shall be done by use of power-driven
tampets weighing at least 20 pounds and approved by the Ownet. Care shall be.

‘taken that material close to'the bank, as well as in all other po1t10ns of the tr ench
'IS thowughly compacted S

' 'Glanular fill shaH be placed ﬁom the top of the select backﬁll to gkade Backﬁll

and compaction in the reméainder of the trench shall be done in layers hot
exceeding 12 inches in depth and by use of power driven tampers Werghmg at:

- least 20 pounds and approved by the Owner. Water jefting and puddhng will not

be pelmltted

. iThe Contractor shaIl mamtaln the trench surface as work ploglesses If

: -settlement takes place he shall immediately deposit addltlonal matel 1al to restore
. the fevel of'the glound ‘

3.7 BACKFILL GRADES

A

3.18

Materlal used for backfilling trenches or around structures shall be brought up to
normal grades, .

:F:ILL SUPPORTING STRUCTURES AND REQUIRED COMPACTION

Mateua] to be used as fill for supporting structures shall be Fine G1avel Bedding
a$ directed and approved in advance by the Owner. Where fill is required to
stpport proposed footings, wall, slabs, and any other structure, the material shall
be placed and compacted in iayels not to exceed § inches, Compaction of each lift
shall be to a dry density of 95 percent of the maximum dry density determined by
ASTM DI557 and shall be by hand-guided vibratory equlpmenl or mechamca]

, tampeis

.}‘ollowmg the placement and compaction of the fill material, crushed étonc ir

required, shall be placed lmmedlately below the structures as detailed’ on the
dtawmgs .

3.19 BACKFILLING AROUND STRUCTURES

A.

o

Novemnber

2610

The Contractor shall not place backfill against or on structures untll they have

attained sufficient strength to support the loads to which they will be subjected.
~ Excavated material approved by the Owner shall be used in backfilling around
stru¢tures and shall be compacted. Backﬁllmg material shall be spread in

horizontal layers not exceeding 9 inches in thickness (loose) and thoroughly
compacted to at least 92 percent of the maximum d1'y density as detelmmed by
ASTM DI557. ‘

Tree stumps or roots more than 12 inches long or more than 1/2-inch in diameter
and stones or rocks larger than 6 inches in greatest dimension shall not be

-con31dered suitable material for backfill around structures.

‘Should an insufficient quantity of suitable matenal as determined by the Ownel

be avadable for backfill around structures, the Contractor shall use glavei bonow
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as approved by the Owner at no additional cost to the Owner.

3.20 ADDITIONAL GRANULAR TILL

Al

fShould the Ownel cla351fy material above the trench bottom as unsuitable for
‘backfill, and there is no available backfill material stockpiled, then the Owner-

- ,shall 01der addltlonai gl anular fill to be furnished and installed by the: ‘Contractor.

"Backﬁlhng and compact1on 1equ11ements for the granular fill shall othelWlse

'confonn to ‘the tr ench details.

3.21 ADDITIONAL CRUSHED ST ONE

A.,

Should the Owner mdel addltlonal crushed stone for utility supp01ts ar f01 othm
pul poses, the Contlactor shall furnish and install the crushed stone as cl1rectcd

3.22 RESTORING TRENCH SURFACE

A.

3.23

November

200

Where the trench occurs adjacent to paved streets in shoulders or SIdewalkS the
Contractor shall compact as specified elsewhere in these specifications the
backfill and shall maintain the surface as the work progresses. If settlement takes

place he shall 1mmed1ately deposn additional fill to restore the level of the
'g1ound .

Adjacent to streets and hlghways the top 12-inch layer of trench backfill shall
consist of compacted glavel base course. If in the opinion of the Owner, the

‘existing top 12-inch layer is unsuitable for use as subgrade or shouldey material,
-he may, order the Contractor to remove this layel and to backfill with gravel

borrow, compacted to at least 95 percent of maximum dry dens1ty as detczmmed
by ASTM DI557, Method D. :

EMBANKMENTS AND STONE BUTTRESSES

Perform all necessary foundation preparation including the removal of unsuitable
‘materials from within areas of proposed embankment construction. These areas
‘include the westerly side of the landfill beyond the base of the existing berm
-where the slope will be extended at a 2:1 slope and areas along theé noﬂh side of

the Tandfill where slope reduction to 1.5:1and stone buttress construction is to be

- performed.

:All umemfmced backfill material used to reduce the steepness of the landfill

slopes shall consist of materials that are free from organic or other unsuitable or
deleterjous material. The materials to be utilized in the constmctlon of the
unreinforced embankment slopes shall be comptised of rock filf or other inert
material, such as broken concréte or brick, earthen materials or a combination of
these components Earthen materials proposed for use shall have no greater than
15% by weight passing the #200 sieve. :

- The matel ial shall exhibit an angle of 1nteloal flélctxon of not less than 540 degrees,
-as detérmined by the direct shear test ASTM D3080, utilizing as sample of the

material compacted to 95% of ASTM D1557, at optlmum mmstme content
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The materzal shall have an orgamc content no gleatel than 1% (AASHTO T-267-
86) , : ,

The ﬁequcncy of Samp]mg the unreinforced backﬁll necessaly to assure the abovc
mentloned requuement shall be directed by the Owne1 S anmeel

'Su1plus uncontamlnated as determined by the Owner, excavated matel ial
‘available from the excavations and other on-site areas may be used f01 ﬁllmg and
construetmg embankments, except as otherwise specified. Lo :

C : :Materlal needed in addmon to that available from constluctlon opelatlons shall be
. ‘furnished by the Contractor at his own eXpense, ‘and shall confoun to the
- 1equuements specified above ‘ o

D. . ‘The Contractor shali rémove loam and topsoﬂ loose Vegetable mattel stumps :

‘ - largé roots, etc., from areas upon which embankments will be built or ‘mater ial -
“will be placed for grading, The subgrade shall be shaped as indicated:on the
drawings and shall be so prepared so that the first layer of the new material placed
there on will be well bonded to it.

E. After the subgrade has been prepared as herein before specified, the material shall
be placed thereon and built up in successive layers until it has reached the
required elevation. :

F. . L;ayers shall not.exceed 12 inches in thickness (loose) and shall be cofnpacted to
at least 95 percent of the maximum dry density as determined by ASTM DI557,
Method D. In embankments thc layers shall be slightly dished tOWard the center.

Each layer of earthen material shall be compacted by the use of vibratory,
.compactlon equ1pment rollers or other mechanical means to achieve at least 95
Percetit of maximum dry dénsity as determined by ASTM DIS57, Method D. At
‘such points as cannot be reached by mobile mechanical equipment, the materials
shall be thoroughly compacted by the use of suitable power- ~driven tampezs

G. _Stone Buttress construction shall be completed at the locations and in accordance
with the details provided on the design drawings. Stone buttresses shall be
constructed on a suitably prepared subgrade foundatlon that mcludes the -
;mstalla‘uon of geotextile fabric.

‘Place the rock in a stable orientation with minimal voids. Offset the reck to
produce a random pattern. Use spalls smaller than the minimum rock size to
chock the larger rock solidly in position and to fill voids between the large rocks.
Constriict the exposed face of the rock mass reasonably uniform with no’
‘projections beyond the line of the slope that are more than 12 inches. -

3.24 SURPLUS EXCAVATED MATERIALS

A. No excavated material shall be removed from the site of the work or disposed of by
the Contractor’ except as directed or approved by the Owner. All surplus material
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3.25

3.26

November

removed from the site shall be disposed of by the Contractor at the Contractor's
expense

Suiplus uncontamlnated excavated materials shall with the apploval of the Owner,
be used to backfill ncimal excavations in rock or to replace other materials
unacceptable for use as backfill; shall be neatly deposited and graded so as to make
or widen fills, flatten side slopes or fill depressions; or shall be neatly deposited for
other purposes indicated by the Owner, within its juusdlctlonal hmlts aIl as dnected
or approved and without addltmnal compcnsatlon .

Sulplus, uncontammated excavated material, 0the1 than that sultable for backﬁll
shall be néatly deposited for ather purposes as indicated by the Owner, within its
Jurisdlctlcnal limits, as dlrected or approved and without additional compensa‘ncn

Su1pius, uncontammated excavated material not needed as spec1ﬁed above sha}l be
hauled away and dumped by the Contractor; at his expense, at applcpllate locations,
and in accordance with arrangements made by him.

Refuse and debris excavated during these operations shall be disposed of by the
Contractor at a location within the limits of the landfill, as approved and directed by
the Owner. The Contractor shall limit the disposal area to as small a sectlen of the
landﬁll as 1s possible.

DITCHES AND GUTTERS

Excavation of ditches, and gutters shall be accomplished by cutting accurately to the
cross sections, grades, and elgvations required. Excessive open ditch or gutter
excavation sha]l be backfilled with satisfactory thoroughly ccmpacted material or
with suitable stone or cobble to grades shown at the Contractor's Expense. Material
excavated shall be disposed of as directed, except that in no case shall material be
deposlted less than 4 feet from the edge of a ditch. The Contractor shall maintain all
excavations free from defrimental quantities of standing water, leaves, biush sticks,
trash and other debrfs untﬂ final acceptance of the work.

SUBGRADE AND EMBANKMENT PROTECTION

Duung constmchon embankments and excavations shall be kept shaped and
drained. Ditches and drains along subgrade shall be maintained in such a manner as
to drain éffectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and maintained by the Contractor in
a satisfactory condition until subgrade, subbase, base, or pavement is placed. The
storage or stockpiling of materials on the finished subglade will not be permitted.
No subgrade, subbase, base course, or pavement shall be laid until the subgrade has
been checked and apploved and in no case shall subgrade, subbase, base surfacing
or pavement be placed on a muddy, spongy, or frozen subgrade. -

"END OF SECTION
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- SECTION 02220
. RIPRAP

PARTI?GBNERAL
1.0 SCOPE
: anlsh all 1ab01 matenals tools, and equipment and perform all opelatlons necessary
- for the placement of a protective covering of stone (or a combination of crushed asphalt,
- brick and conciete overlain by stone) of the size, type, and location shown on; the -
: Didwmgs or as dnected by the Owner . :
1.02 RELATED WORK SPECII‘IED ELSEWHERE
A; 3 Sectlon 02200 Earthwmk
B. | Section 02596 - Geotextile Fabric
PART 2 - PRODUCTS
2.01 STONE
AL Stone used for riprap shall be hard, durable angular shaped stones. Whlch are the
: ‘product of the primary crushing of a stone crusher. Rounded stone, boulders,
sandstone and similar soft stone or relatively thin slabs will not be acceptable.

B. The quality: of the riprap shall be approved by the Owner.

co 'Rlpl ap shall comply with the following gradation criteria:

~S1ze of Stone i Peic_ent of Rock by 1\/Iassg Mass (L:bsY
6t08in. | 20 221033
Sto6in. 30 11 to 22
2:t05 in, : : 40 lTto 11

0'to 2 in. 10 Otol

2.02 CRUSHED ASPHALT, BRICK and CONCRETE (Alternate)

' A. - :Crushed asphalt, brick and concrete (ABC) may be used as a supplement to the
: riprap stone at the locations shown on the drawings and as specified herein.

B. Crushed ABC shall meet the gradation requirements for riprap stone:as specified
-above. - ' '

C. Clushed ABC shall be mechamcally screened to be free of metal debus and fine
: soﬂs ' -
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PART 3 - EXECU-TION :

3.01 RIPRAP STONES

A

‘Rlplap stones shall be placed on the prepared area in a manner thch w111 produce

a'well graded mass with a minimum practical percentage of voids. The riprap stone

- “shall be placed to the mmlmum thickness of 2.75 fect as shown on the sitc pidns and

detail dlawmgs

" “The stone shall be placed to its full thickness in one operation and in Such 2 manner
© -astoavoid dlsp1acmg the undezlymg material including the 16 ounce getextlle filter
- -fabric. . _ :

;Thc placement of the stone shall produce a compact rip 1ap ploiected surface in
~ ~which-all sizes of stone are placed in their proper proportions, Hand placing or
‘rearranging of individual stones by mechanical equipment may ‘be requited to the

extent necessary to achieve the specified result.

3.02 CRUSHED ASPHALT, BRICK and CONCRETE (Alternate)

A

B,

Crushed ABC materials may be used within the lower component fof the slope

: ‘surface freatment as an alternate to riprap stone.

A uniform layer of crushed ABC may be placed and tamped on the plepaied slope

area to a final thickness of 1.75 feet. The prepared siope area shall compact and
covered with 16 oz, Flitel fabric as specified.

,Czushed ABC shall be completely covered with a full 1-foot thlckness of the

specified riprap stone.

3.03  FILTER FABRIC

A

December 2810

‘A 16 ounce non-woven geotextile shall be placed on top of the plepaled

embankment slope or surface upon which the rip rap stones will be placed, unless

shown otherwise on the Dlawmgs Refer to SECTION 02596, Geotextﬂe F abucs

END OF SECTION
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SECTIOV 02500
HDPE GEOMI"V[BRANE

PART 1- GEN ERAL

1.01 DESCRIPTION OF WORK

o«

‘ ’The Contractor shall furnlsh alI labor, materials, supervision, dnd eqmpment to

install the HDPE geomembrane mcludlng, but not limited to: panel layout,

. .seaming, patching, and testing, and all necessary and incidental items required to
complete the Work, in accordance with the Drawings and thése Spec1ﬁcattons _‘

. "The Contractor shall also furnish all labor, materials, supervision, and: equipment
‘to excavate and backfill the anchor txench for the Geomemb1ane as shown on the

Drawmgs x

"The Con‘uaptor is responsible for conducting compliance testing on representative
‘geomembrane rolls and conducting destructive sample testing from representative

field seams. The Contractor shall retain the services of a Geosynthetics

_Accreditation Institute — Laboratory Accreditation Program (GAI-LAPY) certified

laboratory to conduct the tests indicated in Parts 2.01 and 3.03 of this Section.

‘The Contractor shall coordinate geomembrane installation work with the

geomembrane sub- glade/gas venting layer placement, sand drainage }aym placement :
and work of others.

102 RELATED SECTIONS

A,}
. B.
C.

Sectlon 02200 Ba,l thw01k
Sectlon 02210 Sand

Sectlon 025 10 - Geocomposr[e (Gas Venting Laye1

1.03 REFERENCES

CA.

MNovember 20 10

L atest Velsmn of the Amencan Society for Testing and Materials (ASTM) standards:
l, ' ASTM D 638, "Standard Test Method for Tensile Properties of Plastlcs

2 ~ ASTM D 746, "Standard T est Method f01 Brittleness T cmpezatu;te of Plastlcs
. andE Elastomers by Impact." ‘

3 ©CASTM D 751, "Standard Methods for C(Sated Fabrics."
-45. ©ASTM D 792, "Standard Test Methods for Densny and Spec1ﬁc Gravity

© (Relative Densﬂy) of Plastics by Displacement.”

5, ASTM D 1004, "Standard Test Method of Inifial Tear Resistance of Plastic
' Film and Sheeting."
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: 6  ASTMD 1204; "Standard Plastics Test Method for Linear Dimensional
© . Changes of Nonngld Thermoplastlc Sheetmg or Film at Elevated '
Temperature.” :

L7 ASTM D 1238 ”Standaid ‘Test Method for Flow Rates of Thermoplastlcs by
- Exfrusion Plastometm

8. ASTM D 1505, "Standard Test Methods for Density of Plastlcs by the
-+ Density- “Gradient Technique."

: 9 - 7ASTM D 1603 "Standald Test Method for Carbon Black in Olcﬁn PIastlcs

-' 10 'VASTMD 1693, "Standard Test Method f01 annomnental St1ess Cxackmg
- © + of Ethylene PIastzcs " .

11 ?ASTM D 3015 “Recommended Practice for M101oscoplcal Txamlnatlon of
Pigment Dispersion in Plastic Compounds."

12.  ASTM D 4437, "Standard Test Methods for Determining the Integrity of
Field Seams Used in Joining Flexible Polymeric Geomembranes.”

13, ASTM D 4833, "Test Method for Index Puncture Resistance of Geotextlles
- * + Geomembranes, and Related Products.”

14,  ASTM D 5321, "Standard Test Method for Determining the Coefﬁclent of
Soil and Geosynthettc or Geosynthetic and Geosynthetic Fnctlon by the
Direct Shear Method." ,

15. ASTM D 5397, "Standard Test Method for Evaluation of Stress; Crack
o Resistance of Polyo]eﬁn Geomembranes Using Notched Constant Tensile
Load Test." :

B.' .Frl MS 101/2065 "Federal Test Method Standard for Puncture Rc51stanee and
Elongation Test. " :

C. Damel D.E. and R.M. Koeinet, (1993), Technical Guidance Docmhem" Qualzt);
Assurance and Quality Control fOI Waste Containment Facilities, EPA/600/R—
93/182. . _

D US.EP.A., (1991), Technical Guidance Document: Inspection 1 echniques for the
: F abz Jcatlon of Geamembi ane Field Seams, FPA/530/SW 91/051. _

E. NSF Joint Committee on Flexible Membrane Liners, (1993), Smndai d 54 Flexible
‘ Membi ane Liners, NSE International,

F. Geosynthettc Research Instltute Test Method GM-5 (b), "Single Point Notched
Constant Tensile Load (SP~NCTL) Test for Polyolefin Resin or Geomemb1anes

G. Geosynthetic Research Institute Test Method GM-6, "Pressurized Air Charinel Test
-for Dual Seamed Gcomemblanes
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1.04 LINE AND GRADE CONTROL

P

Contlactm is responsible for line and grade conﬁol for all aspects of thc work i in '
accordance thh the Ccnnact Drawings and thesé Specifications. . = -

1.05 PRODUCT DELIVERY STORAGE AND HANDLING

:A.,

Handlc and store gcomcmbz ane- 1olIs and assoc1ated materials in such a manner as to
‘ensure a sound undamaged: condition. Ptocedul ¢s shall be in confomlancc with
manufactm et 'S lecommcndatlons :

1.06 QUALIFICATIONS

EA,:

" The geomcmbrane manufactuxel must have at least five years cxpencncc inthe

manufacture of such geomembrane. In addition, the geomembrane manufacturer
shall have produced at least 10 million square foet of similar material.

Thc geomembrane installer must have at least three years experience in the
installation of such geomembrane. Also, the geomembrane installer must have
installed at least 10 projects involving a total of 5 million square feet of smllal

materlal within the last three years.

“The gcomemb1 ane 1nstalle1 s supervisor must be on-site and be in responsible charge

throughout the geomembrane installation. The supervisor must have supcl vised the
mstallatlon of at least 2.5 million square feet of geomembrane.

The gccmembl ane installer must establish a Quality Control (QC) repr esentative
who.must be responsible in the field for the quality and integrity of the .
geomernbrane installation, including all testing, inspections and documentation. The

_QC representative must have performed these dut1cs on at least 2.5 million square

feet of geocomposite.

1.07 SUBMITTALS

A

November 2010

The Ccntractm shall submit to the Owner representative samples of the
geomembrane and extrudate rod. The Owner may elect to conduct tests on said
samples. '

Thc Contractor shall submit quality control certificates plovidéd b} the manufacturer

-on each roll of the geomembrane barrier to the Owner, Test results must document
‘compliance with the specifications in Part 2.01 of this Section.

The Contrac’for shall subnnt tcstmg results of pre-construction tests conducted on
representative samples of the geomembrane barriers. Such test results must
document compllance with the specilications in Part 2.01 of this Sectmn

The Contlactm shall submit geomembrane panel layout dlawmgs to the-Owner at
least 10 days prior to beginning the installation. The panel layout diawings shall be

‘prepared at scale not less than 17 = 50°. The drawings shall show the location of
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geomembrane roll numbers, geomembrane panels, panel numbers, seam locations,
geomembrane penetrations and anchor trench. ‘

E. jThe Contractor shall submit an "As-Built" panel 1ayout to the Owne1 Wlthm 10 days
' ' of completlon of the plO_}eCt ' .

1.08 WARRANTY

A. A wntten Wananty shall be provided to the Ownet for mateuais and workmanshlp
Lo of the HDPE Geomembrane .
B. _The manufactm er shall warrant the membrane against manufacturmg dcfects and

- material degradation for the design conditions for a period of 20 years. The
mantifacturer shall provide for the replacement of any mater 1al that faﬂs for the + -
;above stated Teasons. .

C. “The installer shall Wanant the membrane agamst any defects in the mstaliat]on or

workmanship for a period of 2 years. The installer shall provide for the rcplacement
of any matenal that fails for the above stated reasons.

PART 2 - PRODUCTS
2,01 HDPE GEOMEMBRANE

A AGeomembtane shall be made of textured, 40 mil thick, high density po]yethylene
(HDPE) as noted and to the limits shown on the Drawings.

'B.  Geomembrane used shall meet the minimum standards included in Table 02500-1.
C.  “The chemical resistance of the Geomembrane material and seams shall be in keeping
with typical properties of high quality polycthylene products cunently avallable
th1 ough commewlal somces

D. Geomernbrane shall be shlpped rolled with no seams in the roll.

E. ‘Extrudate rod shalI be manufactuled of the same resin type as the geomemblane and
shall have the same properties.

" F, Geomembrane materials shall be manufactured by Serrot International, GSE Lining
Technology, Inc,, Poly-Flex, Inc. or approved equal and shall be tested to thc ;
fiequencies and phys1ca1 properties as specified in this Section. o

G. . No reclaimed material (that is, material that has seen previous service) shall be
 allowed in the Geomembrane ‘sheet.

H. Regnnd material (that is, material that has been previously processed by the same
manufacturer but has never seen previous service) shall be allowed in the
Geomembmne sheet if approved by the Owner, - '

L. The Geomembrane shall be.free of pinholes and reasonably free from sur fdce
: _blennshes scratches and other defects as judged by the Owner: ‘
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As part of the Contractor’s pre-construction testmg, interface shear testing shall be
performed on each interface of the cap system in accordance with ASTM D5321 or
ASTM D6243 for those intérfaces involving Geomembrane. Each test shall -
determine the inferface shear strength at normal stresses of 0.5 psi, 2 psi and 4 psi.

;The gcomemblane interfaces shall have the following shear strengths:

1, Geomembrane and ¢ach of the Geocomposite Gas Ventmg Layel / Sand

Dlamage Layers (under saturated condmons) >27° peak and stlengths

PART 3- EXECUTION

3.01 CONSTRUCTION GENERALE

;A'.

' -The Geomembl ane shall be’constructed as soon as plactlcal after p}acement of the

geocomposite gas venting layer. No Geomembrane placement shall take place

- without specific approval from the Owner. Each sequential section of geomemblane

- C.

‘shall be secured in an anchor trench or continuously welded to the adjacent sections

as shown on the Drawing and detail.

The geomembrane installer shall issue geomembrane subgrade acceptance forms to
the Ownel prior to the installation of the geomembrane.

Ali geomembl ane compliance testing must be completed and passed bef01e placing
the geomcmbrane barrier. b

3.02 GEOMEMBRANE IN STALLA’I‘ION

A.

November 2010

Surfaces to receive liner installation shall be smooth and even, and free of ruts,
voids, protrusions, and deleterious material. Vehicles leaking confaminants or
causing ruts, pumping, cracking or deformation of surface or otherwise unacceptablc
to the Ownér are not permitied on final dressed surfaces unless authorizéd by the

:Owner. Any damage to the surface caused by the Contractor's vehicles shaII be
_1epaned at the Confractor's expense.

An anchor trench (asil ustlated on the Drawings) will be required at locations
indicated along the cap perimeter to secure the Geomembrane, The Contractor shall
take précautions to minimize loose soil underlying the Geomembrane in the anchor
trenches. The time schedule for excavation and backfilling of the anch01 trench is to

be applovcd by the Owner so that the anchor trench remains open for the shortest |

poss1bIe time.

_Installatlon of the Geomembrane shall be as follows:

L Unroll only those sections which are to be seamed tcgethm or anchored in

' one day. Panels should be positioned with the overlap recommended by the
manufactarer, but not less than 4 in. (76 mm), after the necessary alignment
and cutting. Scams shall run paraliel with the slope, not across it, wherever
possible.. If seams must run across a slope, the edge of the upslope sheet
‘shall be positioned above the edge of the downslope sheet. The
Geomembrane sections will be placed in an anchor trench which is then
backfilled by the Contractor with suitable excavated matenals in acc01dance
with the D1aw1ngs :
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2. After parnels are initially in place, remove as many wrinkles as possible.
o, Unroll several panels and allow the material to relax before beginning field
* . 'seaming.; The purpose.of this is to make the edges winch are to be bonded as
smooth and free of wrinkles as possible. o

3 : _Once panels are in place and smooth, commence field seammg opelatlons

4, - Attheend of each day or installation segment all unseamed edges shall be.
.- . anchored by rope, sand bags, or other approved device, Sand bags securing
-the Geomembrane on the side slopes should be connected by rope fastened at
. the top of the slope section by a temporary anchor. Staples, U-shaped rods or
~ . other penetrating anchors shall not be used to secure the Geomembrane. - Any
damiage fo the Geomemnbrane due to wind, rain, hail, other weather
'predlcaments or negligence shall be the sole 1espon51b1hty of the Contractor.

: 'Field seammg may be extrusion or fusion weldmg ora combmatxon of these

methods. Solvent weldmg is not acceptable. The Owner reserves the right to reject
any proposed seaming method believed to be unacceptable. Additional requirements

of proper field seaming include the following;

i. “All foreign matter (dirt, water oil, ctc.) shall be removed from the edges to be
bonded. For extrusion-type welds the bonding surfaces must be thoroughly
cleaned by mechanical abrasion or alternate methods approved by the Owner
to remove surface cure and prepare the surfaces for bonding, All abrasive.
buffing shall be performed using No, 80 grit or finer sandpaper. . The
grinding shall be petformed so that grind marks are generally perpendicular
to the edge of sheet. No solvents shall be used to clean the Geomembrane
materials, -

2. As much as practical, field seaming shall start from the top of the slope and
proceed down slope, This will minimize the development of wrinkles which
may oceur due to having people working on the side slopes behind the area
being seamed. Tack welds (if used) shall use heat only; no double sided
fape, glue or other method ‘will be permitted.

3, The completed cap shall not exhibit any "_trampoiiningi' at the time protective
: cover or other materials are being placed over the Geomembrane.

4, The seams should be oriented as shown by the approved panel }éyoilt _
.. drawing, generally parallel to the line of maximum slope. In cotners and odd
shaped geometric locations, the number of field seams should be minimized.

5. No horizental seams should be within 5 ft (1.5m) of the toe of a slope greater
' than 5%. ' :

6; ‘No seaming should be attempted above 104°F (40°C) amblent an

' tcmperatuze ‘ o

7. Beldw 41°F (5°C) ambient air temperature, preheating of the: Geomembiane

will be required. Preheating may be achieved by natural and/or artificial
means (shelters and heating devices). Ambient temperature is measured 6 in.
(150mm) above the _]iner surface. The membrane ins_tallati_on contractor ghall
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1.

supply instrumentation for measurement of ambient temperature. Trial welds
shall be performed at double the specified frequence. Trial welds shall be

- made under the same conditions as will be experienced in the work-arca. All

trial testing will be conducted in a heated -area after the samples have been

allowed to warm to. at least 40°F or more.” The lowest temperatuie at which -
'seammg may take pldce shall be the lowest temperature at which consistent

passing trial seams can be produced under simulated W01k -area cond1t10ns
No seammg w111 be conducted below 20°F L

A moveable protective layer of plastic may be required to be placed directly
. below each overlap of Geomembrane that is to be secamed.” Thisiis to prevent
~ « any moisture build-up between the sheets’to be welded, The protective layer
" must be temoved after seaming is complete unless approved:by the Owner.

1t shall be the Connactor s responsibility to determine the need f01 such a j

’p1 otective 1ayel

P :Searmng will extend to the outside edge of panels to be placed in anch01

trenches.

If 1'e.quired, a firm working surface should be provided by using a flat board
or similar hard surface directly under the seam overlap to achieve proper
support. The surface must be removed after seaming is complete.

No excessive gfindi'ng prior to welding shall be permitted. Ovcrground or
improperly ground areas shall be replaced at the Contractor’s ekpens;e

Seams at panel corners of 3 or 4 sheets shall be completed in a fully leak-
proof manner. Open ends of all air channels must be welded closed. A patch
having a minimum dimension of 24 in. (610mm), extrusion welded to the
parént sheet or other approved techniques may be used. The Contractor shall
submit a drawing of its proposed seam completion detail and obtaln approval
fr om the Owner. ; .

3.03  GEOMEMBRANE TESTING

All Geomemblane sheet and seams will be tested and evaluated prior to acceptance In
general, testing of the sheet will be conducted by the manufacturer. Testing of the seams
will be conducted by the Contractor under observation of the Owner. The Qwner or a
designated, independent geosynthetics laboratory may perform additional testing, as required
by these Specifications or as required in the judgement of the Owner to verify that the HDPE

- sheet and seams meet the specifications. Discretionary testing shall be paid for by the
Owner. Testing lequuements are detailed in the followmg subsections: -

A. Pze -shipping Sheet Tests

The Contractor or supplier (manufacturer) will be required to submlt his:Quality
Control program to the Owner for approval prior to the shipment of matéria) to the
site. As a minimum, the Contractor shall perform the tests at the frequenmes given
in Table 02500-2 on the HDPE sheet prior to shipping HDPE material to the site,
“Test results shall be submitted to the Owner 14 days prior to shlppmg the HDPE
rolls unless otherwise approved by the Owner.
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The Owner may; at his discietion, conduct conformance testing on the HDPE sheet
in order to verify that it meets the minimum standards specified on Table 02500-1.

- .All conformance tests shall be performed by an independent geosynthetics testing
. laboratory in accordance with the methods presented on Table:02500-1.; All

conformance test results shall be reviewed by the Owner and accepted or rejected,
priof to.the placement of the geomembrane, In case of failing test results, the
manufacturer may request that another sample be retested by the independent
laboratory with the manufacturet's technical representative present during the testing

- procedures.’ This retesting shall be paid for by the manufacturer. The manufacturer

may also have the sample retested at two different laboratories approved by the |
Owiier. If both laboratories report passing results, the material shall be accepted. 1f

. both laboratories do not report passing results, all geomembrane material from the lot
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représenting the failing sample will be considered out of specification and rejected.
The manufacturer shall obtain additional samples from rolls immediately before and

‘after the failing roll and test it by the independent laboratory at his/her own expense.

Tf these rolls pass, then only the failing roll will be rejected. If they fail, then the -
entire lot is rejected. Discretionary testing shall be paid for by the Owner.,

Trial Test Seams

The Contractor shall maintain and use equipment and personnel at the site to perform
testing of test scams. Test seams will be made each day prior to commencing field

‘seaming. These seams'will be made on fragment pieces of Geomembrane to verity

that seaming conditions ar¢’adequate. Such test scams will be made at the beginning
of each seaming period; at changes of equipment, equipment settings, weather, or
sheet temperature; at the Owner's direction; and at least once every fourto six hours
during continuous operation of each welding machine. Also, each seamer will make
at least one test seam each day. Requirements for test seams are as follows;

fl; Thetest %seand sampie will be at least 3 ft (0.9m) long by lft (O.?;m). wide

with the seam centered lengthwise. Ten adjoining specimens 1 in. (25mm)
wide each will be die cut from the test seam sample. These specimens will
be tested.in the field with a tensiometer for both shear (5 specimens) and peel
(5 specimens) for single-track fusion welds or extrusion welds. For dual-
track fusion welds, the Contractor shall test each track as if it was a'single-

track weld. Test seams will be tested by the Contractor under obscrvation of
the Owneér. The specimens should not fail in the weld. The. Contractor shall
supply qualified personnel and testing equipment. No strain measurements

"« need to be obtained in the ficld. A passing fusion or extrusion welded test

" seam will be achieved when the criteria described in Table 02500-1A are
satisfied with the exclusion of any strain requirements, If a test seam fails,
the entiré operation will be repeated. If the additional test seam fails, the
seaming apparatus or seamer will not be accepted and will not be used for
seaming until the deficiencies are corrected and two consecutive successful
full tést seams are achieved. Test seam failure is defined as failure of any
one of the specimens tested in shear or peel. L o

2. The-Owner will observe all test scam procedures, The remainder of the
. successful test seam sample will be assigned a number and marked ‘
accordingly by the Contractor, who will also log the date, hour, ambient -
temperature, number of seaming unif, name of seamer, and pass or fail
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- _a. - Peel shall be measured for one sample (that is, five specimens). Peel
tests will be evaluated for the c11tena described in l" ables 02500 1
and 02500-1A. o _

b, Shear shall be measured for one sample (that is, ﬁve speCImens)
" Strain measurements are required for the shear specimens.
. Laboratory tests will be evaluated for the cntena desaubcd in Table
02500 1 and 02500-1A.

2. . The Ownel will observe all production seam field test pzocedmes Testing
"+ for both peel and shear will be evaluated in accmdance Wlth Tables 02500-1
and 02500 1A L _

3. ;The Contractor Wﬂl be responsible-for the archive speclmen He w111 assign
' . ‘anumber to the archive sample and mark the sample with the number. He
“will:also Tog the date, seam number, approximate location in the;seam, and
field test-pass-or-fail description, if apphcable Following compietlon of the
installation of the primary and secondary liners, the archlve speelmens will
be submitted to the Owner,

4, - - For double-weid seams, all destructive testing shall be performed for each
weld to ensure a continuous good weld.

3.04 REPAIR OF DAMAGED GEOMEMBRANE, SAMPLED AND FAILED SEAM
AREAS ' - :

A. -Damaged and sampie coupon areas of Geomemb1ane shall be repaired by the
Contractor by construction of liner strips. No repairs shall be made to scams by
application of an extrusion bead to a seam edge previously welded by fusion or
extrusion methods. Repaired areas will be tested for seam integrity, Damagcd
materials are the property of the Contractor and will be removed from the site at the
Coniractor's expense. The Contractor will retain all ownetslup and 1esp0n31b111ty for
the Geomem‘mane until acceptance by the Owner.

-B. -~ Once the geomemb1 ane has been deployed, the panels must be examined for flaws,
holes, defects and tears. Each location requiring a repair shall be repcﬂred usmg the
followmg procedures: .

Patching - A patch sha]i be used to repait defects in the geomembrane whlch are 1/8-
1nch or la1ge1 , _ ‘ o

Ab1ad1ng and Re—weldlng “This procedure may be used to repair seam sections
Wthh are 1ess than 10 feet in length. :

Spot Welding - Spot weldmg may be used to repair small tears, pmholes and/or other
smaIl defects which are 1/8-inch or smaller. ,

‘Capping — Capping shall be used to 1epan failed seams that are gleatel than 10 feet
in length . :

C. Patches or caps shall extend at least six inches beyond the edge of the. defect The
edges of the patch or cap shall be extrusion welded to the in place’ geomemb:ane
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after both the liners are abraded to remove the surface sheen of the geomembrane
and to provide a surface that is more conducive to accepting the weld. Welding of
-the repair patch or cap shall be completed by extrusion welding the geomembrane.
- The: repairs shall be non-destructive tested using the vacuum-box method as
' :descnbed in this: Sectlon

D : :The Contractor shall nqt coﬁduct repairs without prior notification of thé Owner.

3.05 POTENTIALLY DAMAGING ACTIVITIES

A _No suppoﬂ equipment shali be allowed on the Geomembrane unless the eqmpment
. and protective measures are apploved by the Owner. Light-weight portable :
‘generators must be placed on protective rub sheets, and stands or suppotts shall be
adequately padded to prevent potential damage to the rub sheet or Geomenmibrane.
All-terrain-vehicles (ATVs) shall not be operated on the Geomembrane. Personhel
kamg on‘the Geomembrane shall not smoke, wear damaging shoés, or engagc in
any activity which damages the Geomembrane.

3.06 ANCHOR TRENCH BACKFILLING

A.  The anchor trench will be backfilled and compacted by the Contr actcn to a dry unit
* weight not less than 95 percent of standard proctor density determined by ASTM D
698 or 90 percent of the modified proctor density determined by ASTM:D 1557.
Care should be taken when backfilling the trench:to prevent any damagé to'the |
‘Geomembrane. Anchor trench spoil shall be used as backfill material, Wherevel
possrbie :

3.07 HDPE GEOMEMBRANE B_OOT SEALS

Al HDPE geomembrane boots shall be fabricated around all extraction well piping that
: ‘penetrates the cap system. The boots shall be constructed in accmdance with the
'Geomemb1 ane Boot detail shown on Drawing No. 8. :

B. AIl boots shall be extr usion welded to HDPE geomembrane cap All e‘<t1 usion
welds shall be vaccum—box tested in accordance with the 1eqmrements of thls
Sectlon ‘ L

C. _Boots shall be extended to a minimum height of 18 inches above the ﬁnal landﬁl]

surface so that they may be inspected periodically. A neoprene gasket shall be
installed between to extraction well and the boot. Boots shall be affixed to extraction
~well piping with stainless steel clamps so that the connection becomes leak tight. The
clamps will allow for the periodic adjustment of the boot, as needed, to
accommodate landfill subsidence without causmg damagc to the memblane cap or
the boot ' .

November 2010 _ ' 02500-11




: o ' ' . TABLE 02500-1
REQU{RED PHYSICAL PROPERTIES OF HDPE GEOMEMBRANE LINER AND SEAMS

PROPERTY - TEST METHOD 40-MIL (0. 9Imm)

Mm;mum Th]ckuess m:l : : ‘ ASTM D5994 36 (- 10%)
Mmlmum Sheet Denmty, g/cm ' 3 ASTM D792 or D1505 0,940
Minimum Ienstle Propertles (each directlon) ‘.f ASTM D6693 ' ‘
Strength 4t Yield, Ib/in. S :
Elongation at, Y1cld % - - , ; : 84
Strength at B_reak,'lb./i_n. o : _ : 12
Elongation at Break, % © = - y , ' 60

L . : : : : ' ; 100
Minimum Tear Resistance, lbs. ASTM D1004 28
Dimehsiona[ Stability, %, maximum : ASTM DI1204 (As +£2.0

: modified in NSF54
Appendix A)

Stress Crack Resistance, hours. ASTM D5397 200
Minimum Punctufe Resistance Ibs. ASTM D4833 _ 60 7
Carbon Black Content G{angc in %) . | ASTM DI1603 : 2.0-3.0
Minimurm Peel Strength bin, . . . | ASTMD4437. . L
Fusion _ ) ‘ : | 65
Extrusion. . : ¢ § . : : | 3 52 :
Minimum Bonded Shear Strength, lein., ‘ ASTM D4437 81
Melt Flow Index (gr. 10 min) ' ‘ ASTM DI238-E <1.0

(Continued on Table 02500-1A)
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TABLE 02500-1A

HDPE WELDED SEAM REQUIREMENTS

Type of

- (CONTINUED FROM TABLE 02500-1))

3 :PceljRequi'remfents Shear chﬁireménté '
eam | ; ‘ A
T‘usmn 1. lj | Film Tee{ring Bond failure, }); Film Teariﬁg B;of}d failure, -
2) No greater separation than 10% of | 2) Yield sﬁ'aiﬁ iS at ieast 10%,
. the width of the track being tested ‘
subjected to pressure from the roller, | 3) Break sham 15 at Jeast 50%,
; and and oo
l3') ' Achlevement of reqﬁired strength 4y Achtevement of quuned
' ' strength
Extrusion | 1) Film Tearing Bond failure, b Film Tearing Boﬁd failure,
2) No greater than 0.125-inch (3-mm) | 2) Yield strain is at ieast 10%,
: sepalahon, and '
: 3) Break strain is at least 50%,
3) Achievement of required strength : and
| 4): Achievement of 1equued

strength

where

FILM TEARJNG BOND: A fallme in the ductile mode of one of the bonded sheets by teanng
prior to complete separation of the bonded area. _

STRAIN: The strain at yleld -and stram at break are calculated by the following formula
Ly is the length of the wefd (outéide edge to outside edge of area under pleSsuLé) :

L, . istheoriginal measured grip separation, typically 4.0 in. (100mm) plus LW and
delta I, is the change in grip separation at;yield or break. ,
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TABLE 02500-2

j_ REQUIRED PRE-SHIPPING SHEET TESTING

. ' OF YDPE GEOMEMBRANE Primary and secondary liners . .

MINIMUM

by the Owner)

PROPERTY TEST METHOD ,
S : FREQUENCY
Thickness - © ASTM D5944 Each Roll
 Tensile Properties © ASTM D6693 Each Roll
‘Sheet Density ASTM D792 or ASTM D1505 Every Fifth Roll
Carbon Black Content  ASTM D1603 Every Fifth Roll
Carbon Bldack Dispersion ASTM D5596 Every Fifth Roll
~ Tear Resistance ASTM D1004 Every Roll
‘Puncture Resistance ~ ASTM D4833 Every Roll
Dimensional Stability -ASTM D1204 Every Tenth Roll
N = - (As modified in NSF54) : . o
Stress Crack Resistance ASTM D5397 Every 180,000 1b (81.6
_ : Mg) of Resin’
- Melt Flow Index - ASTM D-1238-E Every 180,000 Ib (81.6
L o Mg).of Resin*
Coefﬁqiént of Friction . ASTM D-5321 Onge éper bl’itical
' - (Detailed test conditions specified

interface.

" Or at least once per railcar for railcars containing less than 180,000 1b (81.6 Mg).:
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